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Abstract

Landslide is one of the natural disasters causing loss of lives and economy. The target
areas of Highland Research and Development Institute (HRDI) generally involves agricultural
practice and residential building in mountainous area, contributing to landslide risk. This
project involves use of soil bio-slope stabilization with community participation, in 5 Royal
Project Extention Areas namely, 1) Mae Malor, Chiangmai, 2) Mae Salong, Chiangrai 3) Bo Kluea,
Nan 4) Ma Song, Tak, and 5) Sobmei, Maehongson province. The landslide hazard and erosion
zones were evaluated to create community awareness, and potential plants were identified
for soil bioengineering with community participation to better mitigation of landslide risk.

Based on landslide hazard mapping, the vulnerable areas with the high risk level
occurred in slope 20 to 30 degree with sedimentary rock geolagy, ie. siltstone shale and
sandstone, and igneous rock such as granite. Rainfall are under influence of the monsoon
seasonal winds i.e. southwest and northeast monsoon and orographic effect, causing very
heavy precipitation. The Revised Universal Soil Loss Equation (RUSLE) method and 10 year
rainfall data indicated that there are soil loss due to erosion in all 5 study-areas with the rate
of 75, 86, 160, 180-and 1000 Ton/year in the Mae Malor, Sobmei, Ma Song, Mae Salong, and
Bo Kluea respectively. The very severe and severe erosion zone were found in the agriculture
area without soil and water conservation practice and forest upstream with steep slope.

The thickness of loose soil layer ranged between 1.2 and 5 meter, depending on the
weathering parent rocks. For fill slope, such as the newly constructed building in Mae Ramerng
School and Wadogrow smart greenhouse, MaeSong area, the thickness was more than 7. m. In
this case, the use of vegetation alone may not be adequate for stabilizing deep-seated slide
and engineering structures such as piles or retaining walls are needed. Based on ground water
survey in the corn field with and without vetiver, in Maewark, Chiangmai, the high seepage
was found above the erosion channel, indicating the initiation zone of erosion. Instrumentation
indicated the soil moisture above vetiver hedgerow was higher than that on corn field without
vetiver, but the slope movement was lower than in the cornfield, showing the capability of
the vetiver to retain the slope movement. In Huaynamsai, Sobmei, the agriculture land with
leaf mulching were of higher moisture content than those without mulching by about 3-4%

(at beginning of rain season). Moisture in forest area was higher than highland rice by 3-5%.



P

Root tensile strength tests on 18 species indicated that the root tensile strength
decreased exponentially with increasing root diameter. The longer the root length, the higher
the root tensile strength. Plants with high root tensile strength were P. Americana, L. cubeba,
F. griffithii, C. arabica, and P. mume. The intermediate root tensile strength species include C.
camphora, M. denticulate, R. chinensis, B. alnoides, G.sepium, T. indica, and M. rotundifolia.
C. cajan and C. sinensis had the lowest root tensile strength.

The appropriate erosion control and slope stabilization techniques depends on
conditions and needs of each community. Most agriculture highland had minor landslide
problems but erosions are widespread. In some parts, vetiver system is applied but still not
very widespread. Soil bioengineering should be encouraged i.e. planting vetiver hedgerows
along contour and in the gullies together with flapped soil bags to build small check dams
with live stakes in between the flapped soil bags. Intact forests.and degraded forests should
be preserved and  rehabilitated using forest ecological technique involving community
participation. Slash & burn technique leads to adverse environmental impacts. Farmers should
be encouraged to getrid of the agriculture biomass residues using biochar technique to solve
the social, environmental and economical problems. In Namjoon, Bo Kluea, a past landslide
area behind the child nursery center poses a great risk in the community. The researchers and
community placed 100 flapped soil bags with live stakes to prevent erosion at the toe and
installed slope monitoring devices. The slope surface movement was small but a continuous
monitoring should be followed and early wamings given. Also, the cut and fill areas for
buildings and road. construction, such as Mae Ramerng school, Smart green house in
Wadogrow, Mae Song area, Tak, Santikiri village, Mae Salong, Chianerai, Rural road 3004 Sobmei,
Maehongsorn and Namjoon, Bo Kluea, Nan, different levels of landslide and erosion was
found. Some involves slope movement and long tension crack. Mainly engineering solutions
should be used, including reducing the surcharge on slope crest by cutting 1-2 levels of berms,
installing buttress and toe wall, and planting vegetation such as vetivers, live stake and soil
bags. Also building relocation should be considered with long term monitoring of movement.

Therefore, the slope stabilization depends on the context of each area, which can
be categorized in 3 groups, related to the engineering level and plants (for lowest to highest),
namely, 1) Vegetation technique 2) Soil bag and vegetation and 3) Engineering technique and
vegetation. The expense for these works are estimated to be 192, 2,571, and 12,126 baht/m’
respectively.
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